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(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize characteristics 
of the photonic crystal waveguide and to reduce the 
manufacturing cost. 

SOLUTION: The photonic crystal waveguide is provided 
with a photonic crystal 14 structure which has a slab 
optical waveguide 3 on the top surface of a substrate 2 
and also has refractive index variation areas 13 with a 
different refractive index from that of the core layer of 
the slab optical waveguide 3 arranged in a lattice array 
shape at part of the slab optical waveguide 3. In this 
case, the refractive index variation areas 13 are formed 
of the same material as the material constituting the 
core layer of the slab optical waveguide 3. The refractive 
index variation areas 13 are arranged in the lattice array 
shape on both the sides of an optical waveguide area 6 
where light is propagated. The refractive index of the 
core layers of the refractive index variation areas 13 is 
larger than that of the core layer of an area off the 
refractive index variation areas 13 and the relative index 
difference is about 10-4 to 10-2. A unit lattice is in regular triangle array. 
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J;y5R (S , 02) S57rTW?5-^KJS1 D, 3 
781 1, -tSPSv-./Fifi 2««tLre»:S7;)feil- 
* ©Kl UiiftU) «iv ivtHJ- fc* 5 7«>S«)i3 - ? 7,**S 
)E5»3.s (7?73eS3£-Sffli3) =Ef*SSr*. <tfi. CtJS 
£ l*5?«fi 5 7®fi^*<»ff 5 *£1fir t «tl*. 

[00 643 WsE37«i ii:ttSWSES**#H*fc 
ftir-y^z^i. cq*o23 v>j7 (p) 

ayjBjs jkii: tet>r *»>aaiD Lr«< . *sfe»>Kafe 
irlJ, fckilKae02Si*Jinir*. St. »7^3t 

[00653 «ieTW?5-vKJei 0«->J?*ltJ*J15u 
ir>, 37«1 1 ©B$B*um. ±3T 05 5> f=« 1 £ CO 
Jf*ttK)15ymTK*. 4fc. Z}7k95v HO)htS 

wsssito, 3~i**n*r»2>. 

[00 663-351;. ?S«ia62 4er im tOK r-FI 
*^?U-tf. 19 3nm<DAr- FU-tf. E*LM4 
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SET%*#l-/<>t^« <*»*) 20 5, @4|=snrJ:$ 
I:. »?^SSjSi*B7^5 2 1 £ftL7*57*$sK*3 
*£B©Jt*A>6 BBS* JCfcf**! 1 s «£*r S^irRS 

[006?) jpwnitt. «m soR3t, asm a 
*#«»©ny*>-ct.J:u 

too ee] £d-rft-fflr*2*:5Etf5:*Kiaffl7;*9 

2 i |J. i /zs8« (filil: LTn ) ©£*©PBBfc L 
< liSKtt©?: £ 2 /A frk*.H7# I- M V 0 57 -r k 
JE JEti -C V I v * 'JO * X-E X S 7 7.»JS 2 3 © 2 *fi 

^ 2 2 1 ©« 2 2 (T. Uyfttftiu ir. TSfc. 
tooefi) c hi: «t t>T> - i *i 1 W:©lQlt/T*ra± 

k «%I5EB«©SS**W**9-*l*y#0, Sw m© 

-fsmm-:jt»i i*i=afejs*h*. t©»s*> .*aae 

saRI=^i5BW*JHt«fflt u n 7 ©««"€# 1 0*4 
© 1 i4>l=JKjst*h"». 

too?o) -a. sasas-Re i onmrta-fl)jfi-f*ii2 

»/'Jlr^U-tf*«H*Lfc*ftl=tt. 1 o-25f-5T<0 

jr. u * s ttSK-c©*u« a r+iaa c *u *c t fcr 
s2>. -:©«*i=tt. ttacoattiri-DrttTifttaa* 

7 S ft. SSK k L T'Sfl «M ^"£« Jt r £ tiilgsBT 

»■»(*,«"*"*•• 

[ O 0 ? 1 ) 3 fc, £©«6liG e O 2jf-4D5» «V J* 
CPU's 9"l6B!!5!*ift7^, £s£S3*.ft' : 5*, 7yftt*>ff 
57,, ftfca?*-f htfT7,ak1*kAk£T©S">7. 
5 ffi Jfi V 5 * t U 3 A 8 «f, 65*5 . 

[oo ?23 sft*i-itBs«ir j; y jfgjji^ssffc-a* u a •** * 

fe*M>X*n.*-tt. f FlSd6%^rO. S~1W»SJ£7 

«?r'&©-cnttMi=tt«i:6*L»*i. qres^ssy mjs 

JS* T »h IS C ©SJSPI*. IS t A> £*« T 5 «. 
10 0 7 3) a fc. #5 3 6 ©ftgif ftl=** 

fi>e,sft«*£o«s« urt. ±»5 ? v k» 1 £1:1* 

[00 7 4) ifc> Ge02«*ifflU«ltS?2l::ig* 

#f*«IB«* %*&fct ®ti SfcaSSS&fftl: 

[ o o ? s 3 m *, anas -f tt -f 3 liiira © si » 
-a-Rjssetac*)*. a**- «.©«ittJt©B«3s*Jt 

A»Bil*SB*i*S6Wfc*tt *Tl>%: kfr- 
[00 763 r*fc*i. *!&©<£ 3l:*#M©«ig,'i:ft 



SEWS &9 ®l:l*fe-f tM 2* * & < T 5 C k kte? 
»-£♦•< r*iJSfiiK%. fcfcAIS, **5fc«T3>P»i 

i oo«x 1 ooWb 1 o o ooffl* i oo ooir 

tlx 1rnm2A>%1 00x 1 0 Omirtffcjfe *< 
Sffit-fS CififS) »i1~6>fV# (25. 4mm*~ 
152. 4tom<iO •CfcSCfcfc-tfilSfcSfc-m.tttjK 

[00 7 7) c©J:*sicigf6/)>6B9's'i>'!tJ;dl:. tt* 
RWtit^Tft-ftTftS* «®iS 7D fe^Ciy 7 -f JUS 

[oo 7 8) *sa»)|jfig i i:J;httii!T©a*^?£T 

[00793 (i) 7sr h-yi5lgfta5e»i ©Slffsts 
SCftSWS 1 3 1*. ^7 73tSseSS 3 ( S5 7.*!SiKK 3 
a) ©3T«1 i^fltfifsrWHtlSlUfJ-KTft'-*!* 
eSM i: J:*JSff'f:Xfc»il#* *hfcWK Tttxt ?h 
tl^. e©fcii>>. s«s!3Efk«sai 3©is**ifei©s- 

5t©*S*tt-S: U }$*©Eat.- M»©*lSF©«t 51= 
±TT-A ? Stf-Kfb t »iCL* k<>>. 75 v i-*ft=S J; < at 

fcr«t3 i:<ty. fEtt*©»RW»-&Lkii*fe*aft5 

K*iRi:fiiL*J:3l:a5. Lf-^or. fctAI*. S; 
ttBfe!S^-!g ■ k L Tft^ 'r * C k fti 7 S *. 

[ooeo3 (2) BWSsKfcfSai 3liIE=ft^«-f 

fie9'Jk«y. 9c5- + j:575-yc?s#«5s?ir^fA s«r 

[00 8 13 (3) 7* h::-j<i?t6fta£25R i©S?jSI: 
»t>T. Ti-l-^CfieSUfcSWreS'fb'Sai SIX, * 
f», SORjfc, *WtttJJ;J'Jg##)-*©5*©L>Th 

3«ii i:SWftii:.B?j} LT3t»aiami:J:5S>rt-E 
seft^a usti-rftsr^cki!!^. ss«fi*ta?iiO 

S fet T- 0>*W o> aP. ft"*3- ttS»ft-fc»fc-»*a£«>£ 
if*^k6iT-^%. 

[0062) (4) 7^ h r ^i?»Sfi!Sffiffi 1 l*f©S! 
SIZfcUT. -U^*!i:BeSUfcJE»-/JE3Eftfil»3i 3 

tt. i?ti sor*, »j+t*»«ty>fi*#i-a;©3*© 

l» r h6> £. ^5 7 *i£iESi 3 ©±»5 7 y F S 1 £ * 
i8 UT3rfS 1 i l:S!R6M:-B« Lt*I«8BUII=J:* 
ffiSrasatft^a: u S U r<*K U a*© J: 3 «x - * v 

?*©«tsI6S)JiDl ^ S fc U-V.P fcfli^ifei'jift ftr 

7> h ©sa/jsajsiir-? %. 

[00 633 (5) S7^**M8»3«i:j;*7 5rl-Z 

«BffiKft, stsitfiib, ssfcsia^ctftirss.. 
[00 843 (sasjKsse) I3i5tej:c;iig6it*iew© 
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cooes: *s*KSS2ii^77*siEEae3tLrs 
mmm 3 1 ?th zy ats a$$k 1 <d 

T^ffi*SiB»3 bfcfertlri^*?. *&E*f 

b i;«3« L-r 3 7tOS)fi35£3Mfc £-erffiM33MeWN3 

1 3 =£1S TF-S25UttEJBfif Ufc C i: 

[ o o e 7 ] ft |- sor E Jr *g»r3:3SftU S 

5^»a£»cttKr£«**< 1 era?**. *o>»ft 

fc-ttfftftWU *II5SM£ai i MM fc**ttEI*N u 
[0088] fcfiU 7* h = v{>t6ft«a» 1<D3BS 

50 «Ha e am vm. r a a**?? a&KESs 3 ©xa • 
-h-*s»Lrft*. wsMa-nsoj-Mfcurit 5 

->fv h»MtL~S UNt/S i 02£«IA 

E -f * > I; - * C t E<fc -a T3tSSs6KS!afiE 

i:) rffiS; * « r 2 ea>«J5« 3 - y < 72 EStir. <: 
aSEBE*! aMBSSMSLTt «fcu &dMJ6©ft*tt*© 

rt-w*©^* y •< v yv \>- x-m>\zxm it t& 

[00 91] *£»JB8!S:ri*. ->U3VWR2J:irs 

a. c ©***«*» 3 bi=a««Es or csvr.cwot 

ron orbits! r ad i at i «0-fc SEffl trSIB^3E<t«B« 1 
3 ^ffi^KWKEJIM LT7?H» 9ttft 1 4 

[oos2] @sttLaL>*i> s>uav*»S2±E. 7 

s- *fc m<J 4 5 F ©WIEftT J&3> 7 v U 7 5 F K 
©BfcS* Id V a - HT *- 7V* T=3 S 0 trTWl* 

too 93] "3SI=. TS5?y)=ilCiK 7';-* 
<tm'J7* Hft<MS**a(i7 3- h L-#-77+?3 

[0 0 9 4] *tiE3 7®1 1 _tl=- *SIET« 

5 v F M i 0 iiH UStfrSJSEH^ST^? v KB 1 2 5 

s8S») 3b«Wri. £©fc*. £1©PJ?I«I2£ 
1 0>S 5 3«0>«*fctt ixn ur» 

[0 0 9 53 ^<»»gS. SttSt-fiil. 5 3©&«5feSK 



K3b)!«8&*»*. 

[00 9 6] C<DJ:5«^7 7*ai8EB3<&JKrf*a 
<(SS7n-tr^fc<t4.. IRsS7Pt^i:J:*yt57*» 

[0097] tfc. £©*3Liiat:V3- n:j:y*«E 

[cose] -Sir. StS3t!5iBffi3bJ:lrxi»^.;tia 
T *E<t u a y<r> i 5 a SUK^BEB L . ?■ 9 v 

TftSSfiiEfiftO. 7nmO)£OR3tS. Ra«S1 02 

[oo 9s] «57.aiatS77iC©ie^tij.s«j:ij. *g 

1 ofiiRtiV; fl>5S«Sffi £b "5 7^ y I- it t a 3 T 3 7 
« 1 1 l3.B«*tl3>. t a 7® 1 1 El 0-2=f 

[0100] X«?7,2<r,??}SI£0. £5lJ 

m. fyfltO. 5K,r,rSi. 

[0101] zm*^<miA\z&KTm*im*>T 
>\- * l'-<d r-. «sitoi»>si 86 1 « u ssfi s=& 1 3 rs s, 

it®? S 37 ES ?ac C k ft? T fcH 5«^fcW» 
[0102] *S»JKK 2 r-ttlti52ie»3BaS 1 ftiS ff* 

sassisisEa&r*. 

[0103] (SaHiJgSI. 3) 11 7 U2feSB^0)fi!: d)se*3B 

toi 04] *sessjBffi3Tii, B7i:srx3i=. m 

tHZ&Ut'rm 1 3E «t^Sfete+«I^W*S+ (h e « a 

[01 os] ttmmm-r Em&KxuT mmrnz 
toi 06] a*. Ktts^fcUT«a><D 

t». ra*4. iEAWKB?. 
3E<t«fi« 13<J)5>llt, tS-f Ctt^FW 4»JSCr5.fcftE 
[0107] (Se*)BK 4) D 8tt*:SW©ffl! CO^JitiSS 

[0106] *se»jgssrits 7 ?f h r vo%hm?m* 

1 0)rt»)R*»« e 0>- m E;S TSI7 6 1) ^SJfiffiKft 
?S«i 3EJ:5.te^5iJSa«!ELfc«ra5y. 

fl>«?5UG 1 , G 2, G 3 Otfi +r B 1B£ C f V a S«B 
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«L>T3 1; V7 »tt ££A UdW 

3. 

[01 09] tfMElt^ttl^. tt?*l]G 1, G 

2, G30>l£3"**»l, 62, e3fcU:«&, a 1 > « 

[en io] ?r-fc-v9fctt«*©fc:s>*Si&*si& 

3 . (S T t: 5- ? ©? * - t - V C ttlfflft 1 < £ llfi 5 . 
t* ? © Hv ftM£M\Z <fc oT*WaKi:«*«fc 51:3** 

[0 1 1 13 TztXtt. toTtivfitfiH, *2. a 3 
• • • ©JrSI^Ur^h^^ft-SGi, Q2, as- ■ 

KJtMtfa.*!. jle2, AM- ■ • ©Jtdirs-W-LT 

3rftT*<Dr» y£5 s-tt^fsiaTft^ss-tfa u 

C ©flittM y 6 5K+«i« ©fair lift*; TfcS" 6>T 

fc-5.©r. E«nirA4itt»MAi=Kft: inborn 

toi 12] c<DJ;5ir?5,i:, 7 

L. ?~ r ti *© T*«ttir ;^ H 4> ? 7 m < *f *. 

*s£5#i5Bi«iitlt«tira«3-5 c t airs*. ^ cr 
S«IB*JiDr%«*i:t-^l«o>»j**5sr*Cirttg3 

[O 1 1 33 *Se»»JS.4Ttt*SKB»«6«)-fljl3(D 

*7* l-rvSJSfti isstijr&S. fttr^f, 
I*. *575fc!3»»3 -M«I3S oTS«33SftS« i 
3&Stt*e*ttl=BS#*iTltai fcfei:. *SISJS«SE 

[0 1 14} UfcSS^T, * <A*jte) ftttTHIZlMi 

i:(at*-t*4ctasrs*ttfei=.* ©a* *is % as 
»r c t \z «£ , r x o»sy a l*i&he«<? irgcit^ci 

[0 1 153 Tttfcfe. WSEft+SaCSiE^stfeJtASF 
ft. tS^irWLTSHtiirjfe^JtAStiftll awjsttt 

fcrgr*. afc. cfife©&fx*8*fei©4i:f©«6. r 

[oi i 63 *saii^4|rJ:tH*«SEE»a£t©6t 

^ay*3t»a»i36jnr2.ci; i:-ty. -«»+© 



[0 1 i 73 tiEft&flffiEirtfi- ?©*«*»* *5>l 
*8asffi«e ©-»©g SW3»l*TfcJ;u 

toi 183 i&mm. s) e oii*«w©flt©si»E» 

m T*%7*h-w9iSftaiE»©-» 
SMfflfcLfcWfflBrS,*. 

to 1 1 93 *s0*jkss5 ©7 * h steaa&K i 

14. Stt*5KESfr3 b©».rj;- s Tfl»JSi*:hfc:fc©7i6 

*. 

[0 1 203 rtfta*,. 7* hZv5»SAS£SEE»i I*. 

f y3v»S2©±i:jKj*L.fc*«*aiB»a b 

7j£a5fiS8S3) ?s. K5S«ttt*IBt»TVyq^»«2 
^r«JHr-5>t,©Ti(55.. 

[01213 C©J:5l=^?7it»iESS3«anfiS6»6 
t, S4£ 2 t ©.*K56ffJft©ani» b < ZtEJj 

fti*L;iii<ii£*. L.fcft>or. *SaH3Bg5©7»hz: 
v5fSASSiB8! 1 tt3E»««l=»yf}IJfc«jS|ri3U 
T, «t*ft)ffit!V*W5*6S5ES LttOXfflgST-tt y#t 

toi 223 xmmmsv? * \- zy ofe&mm i 

toi 2 33 iyj:*SMiBlzJt-3r<t*tifc«W!&ie« 

[01 243 ftt?>.tt. (t6H»^SS«»ffi±l3t^fi!l¥ 
[0 1 253 fcfcAtt. S«As»i:<36AI As 

i: 5 7 it5£«K s i&Jf? si L fc 7 jt h = •> 

itE»©«^IZ|4. D. 7-0, 9v m<Ms)B&*T-1f.m 
V I n P S>R± IZ I n G a A z P fcSJJ) T'^ 

5 ^^SS«? WEfflur^? 7*SS»ffi 3 €^JS* L-fe 
7*hrvi?a»J»»KK©*&l4, 1. 3-1. Sum 

©«®**r-«mr 5 Z k SiT »%. 

[01 263 K±©H«B7l*£fc U7-5feSi«*i:j;^r 

«*»ifc?ew*t©»jst tt 5 feMWdBTR^st©* 
tM=8REs^%e©T!i«<.. fctAtt. sasa^si 

[0 1 273 tfc*SSK»*WT** 
[01 £83 

[»W©%m3 JfeBSI-fctvTfiaSJt. 5.SW©5tffK 

ft«tt, ©i:«t •5r»fe*i%jai**(i8*!=isa« r+iis. t 
a©ifc-yr»%. 
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[0129] (1) 7* h-vi7JSfiS$eK®ffitt!ESt 

u*f k t- % tfss mk\z * %m wags f tsi« asms <* ti 

T\zt£*z.k. ti> e>. 75 s> i?^ftS«t <«fe r ,*5 1=8: 
y . fits* a)«fi*««r, %l> ttig«aa!!i!s«*i:fi ?. 

[0 13CO (2) aSfett^/liiE^ft^te?©*^ T 

e Jttf T M<«3tlr M L-TH U« v H *v s> 7 1 8 
*J:3I=«*. 

[OiSi] (3) 7* hr^?JSfi,!5-Mffl5i!^lr>J 

it. 7 w»:i:BEiSLfcffiifi$:a<w*att. s^a. 
j2.57*!SiEs;oj±sp-? 7 v FesiiLTarsirRSH 

a res rss!£ 3 t, t- o>«sai>5ast 

[oiB2] (4) iJ57,3£SK6»l=<fc?>7iTh.35'i> 
[01 S3] (5) 27 7*SBSS£««*afiBST-« 

aasB«»f*w»ss*i:ay> sua 37 ho>e»tfB4i 
%. 

[0 1 S4] (5) *«^7 7-*JS«8S«»R«i>&*iJi!p 

[ 0 1 3 s] ( 7 j *aEEf)i«<D-«]afcttSflji=sij 
•3*1*7* i- -? omAcimmowt-wM^vf^ 
ttii tiXib c k\z j; , t *v - \£y vmwmikfr 

r01S6] (8) 7,5 7*S£iESlfl>-igir-;S-5rtS ; f 



4. a/iiCtr.ifife. *ff>*tfj?.*t,')-*L>i:L>e.!aimAi 

tEia5<Dtt!!tis:a!fl«] 

t@i] xmim-xmim <se»sn) ts^t 

[023 1 #7 sf h -v 0»§fi!SiSES5Sr 

[03] 1 0)7* h -y 9i&&)£.&ai mm 

¥W#S«5iir777*i£lEK i &»EJSl U/tttaS 

[04] sfese»«5ffi 1©7tH'J 5>»SfiSfHS86tf>fl*! 
lzt>U>T. ¥a«.«»fi<r>*£Bir^fit : l,fc*575teBJ*S! 

[05] *»W»(lti»seMS5iP. fS.57 
fgftiSigSE (DfflB 6i? ««i0r-& 

[S6] * 1 -v c>f&&&$iai%:ir.? 

- 3li£ltf Be t L femurs* 4. 

* hry9*3ft$^©K«*S*«Jdi0rfc*. 

nasi ■t.mwm'smm. (.izmm.*-) ?&%7 
zt-vo ms,m&9i<m KSST- »<m* Eta tjb 

•s.. 

[001 *^«X«(DXtt»S (SE»»K5) 7»*7 

CD i 0] «**7 sr I- Z y 7!£&a'KSiO>ffili65£5r.r 
[01 13 Sf*<»7* h = f 9tSftSS»»*Sr-»€ 

[»%<Dlsan] 

1 -7* h-»i?J£ftSfiEK. 2-©»E 3-777* 

4-A^)*7?-f A 5-ai**7 7 A.'-., 
««. 7-X7336. 8 -ai*l*, Q-£S5.!ti-)L 10 
■••T»H?*H». 11-37®. 1£-±SPC?!?H 
1 3-Slfi$3Cft«)S«> i 4-7 3 hZvWZ&, 

2 O-SSil* (**l/^^it) . SI- ?J57S!&»B7 
77. 2 2"'^ 2 3-EJ€Jj7 7tE. 



12-9 



12-9 




12-10 



12-10 



l®7) [08] 
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[01 2J 

JS 1 2 
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